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Introduction 

Since 1982, we have developped sev- 
eral methodologies to achieve receptor- 
mediated cell uptake of liposomes. 
These methods involve (1) reconstitu- 
tion of a cell recognizable glycoprotein 
in liposome* (2) coating of the outer- 
most surface of liposome with a cell 
specific polysaccharide derivative, and 
(3) conjugation of monoclonal antibody 
subunit to polysaccharide derivative 
and coating of liposome with it. 
Recently, importance of the receptor 
specific saccharides has been revealed. 
In this paper, the preparation of cell 
specific liposomes and the receptor- 
mediated cell uptake of these modified 
liposomes will be introduced relating 
with several applications in biotech- 
nology and medicine, such as serum 
free cell culture of fibrobrast, treat- 
ment of canser diseases in animals, 
immunomodulation of macrophages, 
vaccination against ATL and Balb RVD 
leukemia in animals* and so forth. 

Receptnr-myrija fed cell ufff aky 
In order to obtain more information 
about the relationship between the 
cell-specificity and the chemical 
structure of terminal sugar moiety of 
the polysaccharides for coating lipo- 
some, we newly synthesized several 
pullulan derivatives which in pan 
carry galactosamine, 1-arainogalactose, 
mannosamine, l-aminomannose, glu- 
cosamine, l-aminoglucose, sialic acid, 
1-aminolactose, or 1-aminoserobiose. 
First of all, specific lectin-induced ag- 
gregation of the liposome coated with 
these pullulan derivatives was investi- 
gated. As the result, extent of the 
lectin-induced aggregation of polysac- 
charide : coatcd liposome was closely 
correlated with the specificity of the 



terminal saccharide moiety on the lipo- 
somal surface to the lectin employed. 
Secondly, the internalization effi- 
ciency of these polysaccharide-coated 
liposomes was examined for phagocytes 
(alveolar macrophages of guinea pig, 
human neutrophils and monocytes, and 
Kupffer cells), liver parenchymal cell, 
fibrobrast, and several tumor cells. 
The cell uptake of the polysaccharide- 
coated liposome was able to be effec- 
tively controlled by altering only the 
terminal sugar residue of the polysac- 
charides. The polysaccharide-coated 
liposomes seem to be useful probe for 
searching unknown receptor of vari- 
ous cells. 

Targeting to phagocyte^ 
One difficulty in practical use of lipo- 
somes as drug carrier is that liposomes 
are rapidly entrapped by the 
macrophages in reticuloendothelial 
system (RES). However, such a feature 
of liposome is not disadvantage for the 
delivery of drugs such as immuno- 
modulator or interferon inducer to 
macrophages. In order to more effec- 
tively modulate the in vivo (adjuvant) 
activity of an immunopotentiator, we 
attempted the encapsulation of several 
immunomodulators into a macrophagc- 
specific liposome as coated with the 
mannan-cholesterol derivatives and 
obtained several successful results. 
This methodology was attempted to treat 
several infectious diseases in animals. 

Scrum free culture of fihrohr^t 
In order to make liposome targeiable 
to fibroblast, partly phosphorylated 
mannan was synthesized, and egg 
phosphatidylcholine liposome was 
coated by phosphorylated mannan so 
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obtained. The specific interaction be* 
tween the phosphorylated mannan- 
coated liposome and mouse fibroblast 
(L-cell) was certainly observed. The 
medium, which contains the modified 
liposome loading several water-soluble 
and insoluble nutrients, was superior 
for serum free culture of mouse fibrob* 
lasts. 

Liposomal va^tr^ 
Most important process for the en- 
hancement of immunogenicity by en- 
dogenous antigen is effective inter- 
nalization of the antigen into antigen 
presenting celljs. The adjuvant activity 
of liposome for inducing effective hu- 
moral and cellular immune responses 
has been demontrated in several sys- 
tems. It has been demonstrated in sev- 
eral cases, meantime, that immuno- 
protection to grafted tumor and/or vi- 
ral infection is achieved by the pro- 
duction of MHC class I restricted CD 8 + 
cytotoxic T lymphocytes (CTL). In vivo 
immunization of WKA/H rats was tried 
with the use of a polysaccharide-coated 
liposome bearing a HTLV-1 related 
protein, gag-env hybrid protein. The 
gag-env hybrid protein-reconstituted 
liposome was prepared by coincubation 
of eggPC-DDPC liposome with the gag- 
env hybrid protein. By the protein-re- 
constituted liposomes with or without 
polysaccharide coat, WKA/H rats were 
subcutaneously immunized* Effective 
prevention against HTLV-1 was ob- 
served only by the case as immunized 
with the CHM-coated gag-env-reconsti- 
tuted liposome. 

Conclu S i^ n 
Information obtained was very useful 
not only in the development of cell 
specific materials but also in the un- 
derstanding of the role of saccharides 
in intercellular communications. 
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